Abstract. This paper is devoted to the investigation of the weighted Bergman harmonic spaces b^ (B) in the unit ball in R n . The reproducing kernel R a for the ball is constructed and the integral representation for functions in by means of this kernel is obtained. Besides an linear mapping between the b 2 a (B) spaces and the ordinary L 2 -space on the unit sphere, which has an explicit form of integral operator along with its inversion, is established.
Introduction
This paper is devoted to the investigation of the weighted Bergman harmonic spaces tidc(B) in the unit ball in R n . In Section 1 we introduce the spaces t%t(B) and prove some preliminary statements. Section 2 is devoted to the construction of reproducing kernel R a , to the integral representation of t%, (B) by means of R a (Theorems 1 and 2) and to the orthogonal projection from ^(B.dVa) to b^(B) (Theorem 3). Section 3 gives an integral representation of the considered spaces b^(B) over the unit sphere. This leads to an linear mapping between the b\{B) spaces and the ordinary L 2 -space on the unit sphere, which has an explicit form of integral operator along with its inversion (Theorems 4 and 5).
Bergman spaces
We start by some notation which we use all over the paper. B = {x € R n : |x| < 1} is the open unit ball in R n and S is its boundary, i.e. S is the unit sphere in R n ; A is the normalized surface-area measure on 5, so that <J(S) = 1;
is the set of all complex-valued homogeneous harmonic polynomials of degree m in R"; When u is in LP{B, dV a ), we write
B
The next assertion states the continuity of ^-dilatation in ba(B). PROPOSITION 
Let u e t&(B) and u e (x) = u(gx). Then
Proof. Using the expression of the volume element in polar coordinates (2) dV{x) = nV(B) r n_1 dr do{Q (see, for instance, [3] ), for any 6 e (0,1) 
It remains to see that the right-hand side of this inequality can be made arbitrarily small by taking 6 and then g close enough to 1.
• It is well known that any function harmonic in a domain containing B can be uniformly approximated on B by harmonic polynomials. Using this fact, one can prove the following corollary of Proposition 1. 
H<|I|<1
By (5) and (6) \u(Rx)\r < * (nV{B) J r"" 1 (l -r 2 ) a drY'lM^,
and the change of a variable Rx i -> x gives
Taking R = (1 + \x\)/2 we come to our assertion.
• PROPOSITION 3. For any 1 < P < oo, 1&(B) is closed subset of ^{B^dVa).
Proof. Suppose || uj --• 0 as j -• oo, where uj is a sequence of functions in h%,(B) and u € LP{B, d,Va). We shall show that u is equivalent to some function harmonic on B. 
Reproducing kernels
Taking p = 2, we see that the last proposition shows that b^(B) is a Hilbert space with inner product 
), we have u(x) = (u, F(x, •)) for all u G b^(B).
Hence F is the reproducing kernel.
• It is easy to see that integral representation (7) is true not only for b^(B), but also for any function u 6 THEOREM 2. Let u eH^(B), 1 < P < +oo. Then 
B
The right-hand side integral of (11) 
(B,dV a ) t -> b\(B). •
We suppose that for any x G B the Poisson kernel P(x, y) can be harmonically extended to B as follows:
where • denotes the usual Euclidean inner product. To obtain an expression of R a by means of the Poisson kernel P, we use some well known facts from the theory of fractional integro-differentiation in the Riemann-Liouville sense. The primitive of / G L 1 (0,1) of order a > 0 is defined as
The derivative of order a is defined to be 
Thus 2 t=l
When a is a nonnegative integer, the operator Z) a+1 is the usual derivation, and this allows to calculate R a (x,y)
in an explicit form. Particularly, for a = 0 this calculation results in the formula 
Then the following formulas are true for homogeneous harmonic polynomials
Pm{x): 
